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N accordance with the time honored custom at
Rose, there was a spring revival in athletics
not long ago. With the first signs of spring a
feeling of unrest is noticable among some of the
professors and students, soon a general assembly
is called and topics of general interest and disinterest are discussed, finally the primary object of
the meeting is broached and a long winded discourse is held as to the relative merits of certain
methods of arousing the lagging interest in athletics. The meeting ends with all kinds of good
resolutions floating around and every one seems
ready and willing to lend what aid is in his power
to make athletics at Rose what they really should
be and what they were at one time in the dim
past. After the meeting has adjourned some
enthusiastic upper class man ushers a crow.i. of
inquisitive Freshmen to the room in the gym
where the trophies of the victorious athletes of
long ago are quietly reposing, dust dovered and
neglected. The next evening these same Fresh-
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men, together with many more, may be seen
rolling the track or busily employed upon the
same with hoes and rakes. The entire campus
is a scene of activity and industry, and representatives from all classes are laboring diligently for
the good of the cause. Interest soon begins to
lag, however, and before long the good resolutions are forgotten and athletics are again at a
standstill. This has been the history of t is particular branch of work at the institute for several
years and the same good start has been made
again this year; the question is, shall we follow
in the same old rut or shall we send a track team
to the .field day meet and attempt to redeem our
reputation in athletics or s'hall we quietly allo.v
the matter to go by default and allow this year
to be a reptition of previous years?
XXX
ONSIDERABLE comment was prevalent
during the first part of the school year in
regard to the absence of the lectures which had
been looked forward to with considerable pleasure. The reasons for not having more lectures
at the first of the year are numerous and sufficient. One of the drawbacks to beginning the
lecture course at the first of the year is that the
Freshmen as a general thing have not been
accustomed to the acquisition of knowledge by
the lecture system and would not be able to derive the full benefit from such talks. After the
training which is received during the early part
of the course the students are enabled to obtain
much more from such talks as are given during
,
the year.
The person who succeeds best is the specialist,
but not the specialist who has specialized to such
an extent that his mind has been narrowed by
such procedure. Lectures are delivered upon
widely different topics, all of which, however,
directly appertain to the future work of the engineer and were the full content obtained from
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these lectures the tendency above referred to
would be greatly diminished.
Two lectures of unusual interest were recently
delivered at the Institute. The one by Mr.
Newell, of the United States Hydrographic Survey was interesting more especially to the civil
engineers. Mr. Newell described with the aid of
the stereoptican tie work of the various branches
of the service and brought most forcibly to mind
the importance of such a feature in connection
with the government work. Many instances
were sighted where had such information as this
department is now prepared to furnish been available great losses would have been avoided. Mr.
Newell also showed how by the exercise of proper
engineering skill and knowledge much of the
desert land of the West has been reclaimed and
now by proper systems of irrigation is producing
abundant crops. The records of the department
in regard to the annual flow of water in most of
the larger rivers of the country are exceedingly
valuable and complete and as the work of the department grows its usefulness increases.
The lecture of Prof. Peddle, of the Institute,
was most instructive and timely, dealing as it did
with one of the subjects upon which many points
are exceedingly vague to those whose work does
not bring them in direct contact with the subject.
In his discourse upon valves and valve motions,
Professor Peddle began with the most elementary forms of the slide-valve and vividly traced
the growth and changes of such contrivances to
their present state of perfection.
AAA
T is with considerable just pride that the manI agement of the Institute points to the

eighteenth annual catalogue, descriptive of the
work and curriculum of the Institute which was
so generously founded and endowed by one whose
memory will ever be revered by those who are
now reaping the benefits of his liberality. Since
its organization the Institute has passed through
many vicissitudes and hardships, but due to good
management and clear judgment, it has issued
unscathed from all and now stands as one of the
best technical schools in the country. No efforts
have been spared to make the course of instruction at Rose the very best in every respect and
that these efforts have been successful is evidenced in a most forcible and conclusive manner
by noting the high and responsible positions
which are now being so successfully filled by
Rose alumni. No other technical school in the
country can boast of a higher percentage of its
graduates entering the engineering field immediately upon graduation and engaging directly in
engineering pursuits of responsibility. Another
fact which substantiates the reputation which
the school has attained is that a very large percentage of its graduates migrate to that vicinity
where technical schools are the most numerous
and there, standing upon their merits and intrinsic value, they have gained respect and esteem
for the manner in 'which they have performed the
duties to which they have been assigned.
AAA
ANY reasons might be set forth for the undue tardiness which characterizes this
issue of THE TECHNIC, but suffice is to say that
certain events conspired to prevent its being
published previously.
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Determination of Deep Sea Depths and temperatures.
BY THOMAS GRAY.
-••••-,•

[A] TEMPARATURES.

HE temperature of the sea at various depths
can, under favorable circumstances, be determined by means of a maximum and minimum
thermometer. The form which has been most
commonly used is some modification of Sixe's
alcohol and mercury thermometer or Johnson's
metallic thermometer. A description of these
thermometers will be found in almost any treatise
on physics. For deep sea work the bulb is
formed with a double shell, so that the volume
of the bulb proper may not be changed by the
pressure of the water. In Nygretti and Zambra's
form the space between the shells is partially
filled with mercury to conduct the heat to or from
the bulb. The method of obtaing the temperature is to attach the thermometer to a line provided with a sinker and lower the thermometer in
the water to the required depth by measuring the
amount of line payed out. Where temperatures
are required at different depths a number of thermometers are attached to the line at the proper
distance apart as the line is being payed out and
detached as the line is hauled back. The readings are then taken and tabulated.
It is evident that this method, though simple,
is open to considerable objection under certain
circumstances. If, for example, the thermometer
passes through a layer of warm or cold water, as
it sinks to the required position, the maximum
or minimum temperature recorded will be that
due to the temperature of this layer and not that
due to the temperature of the water at the extreme depth reached. Generally the temperature
of the ocean diminishes as the temperature increases, so that the above objection does not
apply, but this general condition does not always
hold, and hence uncertainty may exist as to the
accuracy of the results. To get over this diffi-

T

culty, a modified form cf apparatus was introduced by Negretti and Zambra, of London, some
twenty years ago and some modification of this
apparatus is now commonly used. The thermometer differs from the ordinary mercury thermometer in having a double walled bulb and in
having the bore of the tube contracted to a very
small transverse section for a short length just
above the bulb. Above the contraction the tube
is, for a short length, bent into a crooked form
and expended in width so as to provide an overflow cavity between the bulb and the stem. This
instrument is mounted on a light frame which is
pivoted through a horizontal axis to a second
frame which in turn is clamped or lashed to the
sounding line or wire. While the line is being
payed out and the instrument is sinking into the
water the thermometer is held in a vertical position with its bulb down, either by means of a
latch or by means of a vane so arranged as to be
kept above the axis by means of the motion of
the frame through the water. When a vane is
used a simple reversal of direction of • motion of
the frame turns the thermometer over so as to
bring the bulb end uppermost. When a latch is
used the thermometer is reversed before hauling
back the line by allowing a small weight, called
a messenger, to slide down the line and trip the
latch, after which the thermometer is either
reversed by gravity or by a spring and may be
again latched automatically if desired. When
the thermometer is quickly reversed the mercury
in the bore is separated from that in the bulb, at
the point where the bore is contracted, and flows
to the other end of the stem and the temperature
at which the reversal took place is read off on a
scale engraved on the stem, when a number of
instruments are used for the purpose of obtaining
temperatures at different depths and the ther-
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mometers are latched to their frames so as to
require a messenger to accomplish the reversal,
the first messenger is made to send off another
which is hung from the first frame; this sends
off one from the second frame, and so on. The
thermometers have, of course, to be left at the
proper depth for a sufficient length of time for
them to acquire the temperature of the water before the messenger has been despatched.
Electrical methods have been proposed for the
measurement of deep sea temperatures. Most
notable of these, perhaps, is the use of Sir William Siemen's electrical resistance thermometer.
The instrument consists of two coils of thin
platinum wire connected by means of insulated
copper electrodes enclosed in the core of a fine
wire cable. One of the platinum coils, enclosed
in proper case for protection, is fastened to the
cable near the sinker and is lowered into the sea.
The other coil is placed in a vessel of water on
board the ship. A comparison of the resistance
of the two coils, by any of the ordinary methods
in use for the purpose, suffices to enable relative
temperature of the two coils to be calculated.
The temperature of the water in which the coil
on shipboard is placed is measured by an ordinary thermomaer and that of the other inferred
from the relative value. It is evident that this
method enables the temperature to be determined
at any depth wittiout hauling iu the line, because
all readings are taken at the surface while the
coil is submerged. The submerged coil may
therefore be raised and lowered and variations of
the temperature with depth noted. The comparatively great weight of the cable containing the
leading wires and the more or less troublesome
character of the electrical measurements when
made on board ship have been obstacles to the
general application of this method. The use of
thermoelectric couples has been proposed, but the
requisite electrical measurements are rather too
delicate to be easily made on board ship.
Good measurement of average sea bottom temperatures are readily obtained during the ordinary operation of laying submarine telegraph
cables. A very careful log of all the elecrical

data of the various parts of these cables is kept
during the manufacture. Hence the conductor
resistance at any temperature of any particular
mile of the cable can be told with close accuracy.
If now during the operation of laying the cable
the temperature of the part in the ship tank be
noted and the results noted in the log book of
the electrical testing room be scrutinized it will
be found possible to obtain the rate at which the
electrical resistance is changing due to submersion. Now this rate of change of resistance gives
the difference between the resistance of a mile of
the cable when in the ship tank and after it
reaches the sea bottom. Turn now to the fac'ory
log and find how much resistance this particular
mile had at the tank temperature and how much
the resistance changes per degree and we find all
the data for the determination of the sea bottom
temperature. Observation made, by the present
writer, over long stretches of the Atlantic Ocean
showed this method to be easily applied and to
be fairly reliable. The temperature averaged in
these experiments a little over 33° F. and was
for depths of over a thousand fathoms very nearly
uniform. Since the cable may be suspended in
the water for as much as twenty miles before it
reaches the bottom there would be some difficulty
in using this method in localities where the temperature varied at all rapidly; that, however, is
seldom the case in deep water.
[13] DEPTHS.
The determination of depths of the sea commonly spoken of as deep sea sounding is now
almost universally made by some modification of
the Kelvin pianoforte wire sounding apparatus.
The reason pianoforte wire was used, and to a
large extent is still used, for this purpose is the
great strength combined with small thickness of
this particular kind of steel wire. This very
high quality wire is not usually obtainable in
lengths of over two hundred yards in one coil,
and as this necessitates frequent splices for deep
sea work, wire of somewhat lower quality, but
which is obtainable in sufficient lengths, is often
preferred. Roughly speaking the apparatus consists of an iron spool on which the wire is stored.
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This spool is mounted on a horizontal axis in a into the mud by the force of the impact and when
frame fixed in a convenient position on the ship's pulled back brings part of the sea bottom with
deck so that the wire can be carried over a fleas- it. The sample tube is usually provided with a
ur ng wheel and then to a guide pully outside of valve to prevent the sample being lost during the
which it is connected to a sinker. The spool upward movement through the water.
The operation of taking a sounding is somecarrying the wire is furnished with a brake
(usually some convenient form of rope brake) by what as follows: A sufficient length of the wire
means of which the rate at which the sinker is is uncoiled from the drum and carried round the
allowed to draw off the wire is regulated and the measuring wheel and outboard over the guide
paying out suddenly checked when the sinker pulley. The sinker is then hooked on and carereaches the bottom of the sea. The wire weighs fully lowered to the surface of the water. By
from 12 to 15 pounds to the mile and is capable this time the ship is hove to. The reading of
of carrying between two and three hundred the revolutions counter on the measuring wheel
pounds before breaking. The sinker has various is then recorded and the word given to lower
forms, depending somewhat on whether a sample away the sinker. Just enough friction is kept
of the bottom is or is not desired. The simplest on the break to give a steady start and prevent
form consists of a solid cylinder of cast iron with overrunning due to the pitching or rolling of the
rounded ends and provided with a ring at one ship, and the sinker quickly attains such a speed
end which is placed over a hook either fixed to that the resistance to sinking is nearly equal to
the end of the wire or to the end of a few fathoms its weight After this the downward velocity is
of strong cord spliced to the end of the wire for practically uniform and may be for a fifty or
the purpose of avoiding any tendency for the sixty pound sinker from 120 to 140 fathoms per
wire to kink when the sinker strikes the bottom. minute. A depth of two thousand fathoms or
The cylinder may weigh fifty or sixty pounds two nautical miles is reached in something under
and in rapid work when no sample of the bottom twenty minutes. The speed of sinking is of
is required it is automatically detached at the course slightly less as the depth increases, due to
bottom and left there. The detaching apparatus the increasing friction of the wire, but this is
usually consists of some simple form of spring small. One man attends to the brake while anattached to the hook which pushes it out of the -other keeps a slight pressure on the wire by
ring as soon as the weight is lifted off by the means of a light piece of metal or wood until he
bottom being touched. When a sample of the feels the bottom, when he calls out to the man at
bottom is desired and a simple solid sinker. is the brake, who immediately stops the drum.
used the lower end of the weight is coated with The reading of the revolutions counter at the insome sticky substance, such as a mixture of tal- stant when the weight was felt to strike the bottom
low and wax, to which a small quantity of the gives, when the previous reading is subtracted
mud or sand will adhere and be brought to the from it, the depth in terms of the circumference
surface when the weight is hauled back. Special of the measuring wheel. The measuring wheel
forms of sinkers are sometimes used when is usually one fathom in circumference, so that
samples of the bottom forms an important item the difference of the two counter readings gives
in the investigation. A convenient form of this the depths in fathoms. The wire is next hauled
consists of a tube which passes through a tubuler back either by hand cranks attached to the drum
sinker and carries it securely by a spring catch or by means of a special fast speed engine or elecheld in position by the weight of the sinker, but tric motor properly geared to the drum in such
which springs back and allows the tube to be a way as to avoid any sudden application or exwithdrawn as soon as the sinker strikes the bot- cessive tension to the coil. Usually the drive is
tom. The open end of the sample tube is pressed through a friction strap or straps. As soon as
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hauling in commences the ship is put on her
course and goes ahead, no trouble is experienced
in hauling in the wire, even when the ship is
going at her full speed. If the sinker has to be
brought back, however, there is danger of losing
the wire if the ship goes rapidly ahead during
the time of hauling in.
Soundings in depths of less than 150 fathoms
are usually taken while the ship is going ahead
at normal speed. In this case, however, the
depth cannot be accurately obtained from the
amount of wire paid out, because the sinker goes
approximately straight lo the bottom and excess
of wire has to be paid out to allow for the motion of the ship. In :this case some form of self
recording depth gauge is attached to the sinker
and the depth read from it when it is hauled
back. A number of such gauges have been
devised by Lord Kelvin and others, most of which
however, are open to the objection that they are
too expensive to risk in continuous use. The
most popular and one of the most reliable is a
simple glass tube about quarter inch bore and
two feet long, closed at one end by a cap which
can be readily removed for cleaning purposes.
The tube is coated inside with chromate of silver
or some other salt which loses or changes its color
by decomposition in salt water. One of these tubes
isplaced in a brass tube and lashed to a sinker
which is provided with a long stem for the purpose. As the sinker travels toward the bottom
the glass tube goes with it, open end down, and
thus forms an air pressure gauge. The height
to which the water rises in the tube is shown by
the salt losing its orange color where the water
has touched. The depth is read by laying the
tube on a scale provided for the purpose. By
means of this apparatus flying soundings, as they
are called, can be easily taken every ten or fifteen
minutes by two men, doing all the work by hand.
Such soundings are largely used in cable laying
operations and also by ships making land in

foggy weather, in which case they can feel their
way by means of the bottom and the depth recorded on the charts.
The process of cable laying itself gives a very
good means of obtaining a continuous section of
the contour of the sea bottom. While the cable
is being payed out from the ship it is necessary
for the sake of safety to provide the means of
knowing at all times how much tension is on the
cable. Now the cable is always payed out more
quickly than the ship moves forward, so that
sufficient length shall be provided to enable the
cable to adapt itself to any inequalities of depth
and also to allow it to be readily raised to the
surface again for repairs. Under these circumstances there is no tension on the cable at the
bottom, and hence the tension at the surface is
equal to the weight of a length of cable equal to
the difference of level between the ship's dynamometer and the point at which the cable touches
the bottom of the sea. Now the weight per
mile of the cable is known from the manufacturer's data, and hence a continuous record of the
depth can be obtained from the dynamometer
readings. To render the section derived from
these readings accurate, an estimate must be
made of the distance from the ship of the point
at which the cable reaches the bottom. This
can be done by observing the angle at which the
cable enters the water, because it can be readily
shown that under the existing conditions the cable
will go to the bottom along a straight line through
the water the fractional resistance to sinking
just balancing gravity after steady motion has
been established. The angle under ordinary conditions of present practice is between five and
seven degrees. Thus, roughly speaking, the
horizontal distance of the point of contact with
the bottom will be nine or ten times as great as
the depth ; or, say in a depth of 2,000 fathoms,
from eighteen to twenty miles. The distance is
of course a function of the speed of the ship.
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Che flir Brush and Its Uses.
By BURGESS ALLEN,'93.

S THE succeeding classes of newly made
members of the Alumni pass the portals of
"Rose" each has his own individual scheme or
route selected to reach that ever sought for
and distant goal, success. During the past few
months, at odd times, if he had any, he has been
laying his plans and mapping out the course appearing the least rugged and presenting the fewest "Kopjes." However, he seldom finds in his
later experience that the difficulties he encounters
are of the sort and size he previously estimated,
or the means of overcoming same are within his
scope. Thus he may find himself diverted into
another channel from which he started, but by
the proper application of the instruction he received at Rose, mixed with a good quantity of
self-confidence, his work will be as equally effectual. So the writer was thrown into the acquaintanceship of the subject of this article, of which
perhaps the technical world knows but little.
The Air Brush is an instrument for spreading
any liquid containing coloring matter onto an
absorbent surface, by means of compressed air.
To the knowledge of the writer, there are but
two kinds or makes of Air Brushes now in use,

A

viz: the "Rockford" and the "Fon htain."
The Rockford Brush is shown in cut No. 1 with
the lid or top covering laid to one side. The
principle on which it operates is shown in cut
No. 2 where X represents the side and end view
of a small needle made of fine steel wire. The
end of this needle ground into a long tapering
point, the extreme tip of which is quite as
. thin
as a hair. Centrally above it is a small nozzle
or blast IT, the opening or hole in which is of the
same diameter as that of the needle. Above the
nozzle is an air chamber, N,into which opens the
air tube, Z. Now it is evident that if there was
a coating of ink on the needle and compressed
air was allowed to flow through the nozzle, the
ink would be blown off in the space where the
air struck the needle. If by some mechanical
method the needle could be moved endwise so as
to keep it centrally under the nozzle, the ink
would be stripped off the distance it was moved.
It is found that when the air pressure is sufficiently high, usually 20 pounds, that the ink will
be blown into a fine spray. To successfully repeat the. operation, it is necessary to devise a
means to oscilate the needle endwise; and in
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order to make a continuous spray, the oscilations must be exceedingly rapid. To accomplish
this a small air motor, 0, is driven by the blast,
P. A U shaped shaft, Q, engages the slotted
walking bar, M, pivoted at R. The outer end
of this bar is also slotted to receive the short leg
of the needle which is bent in L shape. This
short end of needle projects downward through
the walking bar into the verticle slot or guide, S.
The needle passes across and through the spoon
shaped receptacle, T, which contains ink, and
under the blast, Y. If we should press with the
thumb on push plate, C, and thus open the valve
K, admitting the compressed air from A into
tubes B and Z, we would cause the air motor, 0,
to revolve, oscilating the needle, X, longitudinally through the ink in T and carrying it out

under the blast, Y, which in turn would blow it
off into a spray, onto a paper or card board held
two to four inches below it. To produce a shade,
the entire brush held in the hand must be moved
uniformly over the surface to the shaded, going
over the same surface a sufficient number of times
to effect a perfect blending.
We have seen that the quantity of the ink carried out under the blast and hence the amount of
spray produced is proportional to the thrust or
length of osciliation of the needle. Since all
machinery must have means of adjustment, the
air brush comes in for its full share. So to regulate the quantity and quality of the spray, we
must regulate the thrust of the needle. To accomplish this, the carriage, which is composed of
the frame work of the motor, also the motor and

tyi

Cut
-1 i

0

,y

walking bar, is made to slide in a guide in the
direction Q D, which is the direction the walking
bar assumes when it is in the extreme position of
its motion on that side of the motor wheel. The
reason for this will be explained further on.
This carriage is operated in its guide by means
of its connecting link F to the lever C, pivoted
at E. By a backward and forward movement of
the thumb on C the carriage is given the

same motion, and the ratio of the lengths
of the two arms of the walking bar are
changed accordingly, thus giving the needle
a greater or lesser thrust, as the distance between
the pivot of the walking bar and where it engages the needle is made greater or less. Suppose the bar and carriage in the position shown ;
the extreme point of the needle should be even
with the end of the spoon T. Next give the
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motor wheel a one-half revolution which should
thrust extreme point just across the opening in
the blast. This being the shortest possible thrust
and the thinnest part of the needle used which
would carry out the smallest particle of ink, will
produce the least amount of spray. Let us now
move the carriage in the direction Q D. We
will here notice that this movement does not
change the position of the needle, but that the
point remains even with the end of the spoon as
before. This condition is necessary for the reasons that the needle must not recede within the
end of the spoon, and by adding all the extra
thrust on one side of the center of oscilation, it
requires a less amount of oscilation to produce
the desired length of needle passing the end of
nozzle or blast, hence the desired amount of
spray. It will be further noticed that this extra
length of needle used increases in size from the
fine point and as the opening in the blast and air

IN

ACCEPT

pressure are constant, the spray will be heavier
and not so fine, because there is more ink to be
sprayed and the quantity of air to spray it is not
increased. Thus it will be seen that by the motion of the carriage the spray may be varied as
to quantity and quality. U is a set screw, stopping the carriage at any desired point, giving a
constant sized flow of spray. I is a cap screw
which is removed in adjusting the blast by looking down through same across the needle. There
are several other set screws and adjustments
which might be mentioned, but they are of minor
importance.
Anyone acquainted with the laws of inertia
will doubtlessly recognize the difficulties arising
in the attempt to eradicate the vibrations in
mechanisms of rapidly moving parts. To attain
the best results, this motor wheel must be driven
at a high speed, probably about 2,500 revolutions
per minute. The spray is formed at intervals of

:41:1‘1 .1111"s t.-11
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one to each revolution, and singly they appear as using ink like Higgins' Waterproof Black.
Cut No. 4 shows the arrangement of air comspots on the paper when the brush is passed
quickly over it, before the motor has attained pressor used by the writer. A foot-pump may
full velocity. Under normal conditions these be used, but to the average man it is too laborispots are blended one on the other, forming a ous.
The"Fountain" Brush is in the form of a
continuous shade.
The form of the spray is found to be that of a large pencil, and is not so awkward for the becone with the vortex at the blast. Ordinarily ginner to learn on as the Rockford. The writer
this cone is about two inches in diameter, four is not so familiar with the former as with the latinches from the blast. With the needle, it forms ter, but the following description will give a good
sort of an Umbra & Pemumbra, as is evidenced idea of its mechanism and principles of operation.
by the action of the spray. This can be regu- Reference is made to Cut No. 3. Description as
lated by adjustment of the blast, N, to or from given in catalog:
"R"is the open receptacle for the color, and
the needle. When the entire brush is properly
adjusted, it should run smoothly and freely, ends at the forward end of the brush in a pointed
needle and carriage free from vibrations, and pro- tip inside the cap "C." "A" is a projection
duce a line of spray from the size of a medium from the under side of the brush, which contains
lead pencil mark to one inch or more in width, the air valve, and also serves as an attachment
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for the rubber tube which connects with the compressed air. The air valve is operated by a downward pressure of the button "B."
"P" is a pointed rod which passes forward,
plugging a small opening at the pointed tip of the
color receptacle. This pointed rod, "P," is
moved backward from the opening to increase
the flow of color by button "B."
A small "set-screw, "S," limits the forward
motoin of the pointed rod, "P," and can be set
at a point where the smallest quantity of color is
allowed to pass to secure a uniform fine line; or
setting it further back will secure a uniform
coarser line.
The compressed air being admitted through
the valve at "A," passes under the receptacle
"R," forward into cap "C ;" a small hole in the
point of the cap, "C," allows the air to escape ;
the air escaping from the hole in the point of the
cap produces a strong suction which draws out
the color from the hole leading to the color receptacle, and throws it upon the paper. The hole

in the color receptacle is filled by the rod "P,"
so that by withdrawing it the flow of the color is
increased.
As to the uses of the Air Brush, they are numerous and varied. In the plan and elevation
drawings of both buildings and machinery, they
are used to advantage in shadii.g both cross sections and contours. It is very useful in the drafting room of the engraver, for nothing produces
a finer effect on drawings for half-tones. Backgrounds in photos for half-tones are vignetted out
with whiting, producing soft effects. Every one
has seen its work on enlarged portraits. But the
Air Brush is not responsible for all errors subject
to mankind, any more than the pencil is for the
mistakes of a draftsman. It must be a trained
hand and an artist guiding it.
In conclusion of this "windy" article, the
writer will add that while both brushes are good,
they both have their faults and their individual
adaptability to certain classes of drawings.

ALUMNI NOTES.

J. J. Kessler, '97, is with the Wagner Electric
Co.. St. Louis, Mo.
Wells,'95, visited the Institute recently. He
is employed in New York by the Wagner Electric
Co.
M. B. Stewart,'98, is now occupying the position of assistant Mechanical Engineer with the
Missouri-Edison Electric Company, of St. Louis,
Mo.
U. U. Carr,'96, is now in the employ of the
Pressed Steel Car Co., McKee's Rocks, Penn.

C. M. Somes,'86, is at present in the East.
Harry W. Craver, '95, on April 1st, took the
position of Technical Reference Librarian of the
Carnegie Library, Pittsburgh, Pa.
W. 0. Mundy,'95, is with the General Electric Co., Schenectady, N. Y.
W. 0. Wiggins,'95, is with the Pennsylvania
R. R., at Pittsburg, Pa., as first assistant Chief
Engineer.
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Che Prevention of Smoke from Boiler furnaces.
By CHAS. J. LARSON,'00.

T THE present time by far the larger amount Every time fresh coal is added, the temperature
of steam used in this country is generated of the furnace is lowered, (1) by the coal itself,
by so-called soft coal. Wood is now seldom used and (2) by the large amount of cold air that
for that purpose, except as refuse in saw and rushes in through the furnace doors. Then when
planing mills. Natural gas is limited in distri- the doors are closed, the supply of air through
bution; and petroleum is in nearly all cases more the grates is temporarily checked by the layer of
expensive than coal, and the risk of storage is coal just added; which should at that instant be
very considerable. The anthracite coal fields are greatest, as the hydrocarbons are given off most
limited almost entirely to the State of Pennsyl- freely immediately after the coal is exposed to
vania, and the demand for domestic purposes for the furnace heat.
Nearly all cities have "smoke ordinances,"
that fuel has made its price high in comparison
and everywhere attempts are being made to rewith bituminous coal.s.
The one objection to bituminous coal (so long duce the amount of coal smoke that is permitted
as solid fuel must be used), is the black smoke re- to contaminate the atmosphere. The problem,
sulting from it when burned under ordinary con-. then, that confronts the steam-user is, how to
ditiotis. The coal, when heated, volatizes, giv- eliminate the black smoke from his chimneys,
ing off hydrocarbons, which are burned, provided and do it with the least expense, and without rethey are exposed to a sufficient supply of oxygen ducing the capacity or the efficiency of his boiler
at the proper temperature. The hydrogen of the plant.
Any ordinary tubular boiler with a fair setting
volatile products burns more readily than the
carbon, consequently the latter often passes off and good draft can be fired with soft coal so as to
unconsumed in the form of particles of soot, give very little smoke, provided the boiler is not
which is nearly pure carbon, and which consti- very seriously "crowded" and one is willing to
tutes the visible coal smoke. The amount of un- give it sufficient attention. This can be done by
consumed carbon thus lost is not as great as supplying the fresh coal near the front, having
might be supposed. It has been found to run in the hot bed of fire back on the grate. There
the proximity of one-third of one per cent, of the should be a dead-plate for at least one foot inside
fire doors. The coal will be coked at this point,
total weight of coal burned.
In the ordinary -boiler furnace the conditions by the intense heat from fire on the grate, and
are unfavorable to the prevention of smoke. the gases liberated by the process of distillation
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STEAM

Fig. I. Steam-Jets Above Grates.

will be carried back over the hottest portion of
the fire, which should have a sufficient excess of
air passing through it to completely consume the
gases just mentioned. As soon as the coal has
been sufficiently heated it is pushed back with a
hoe and spread evenly over the grate, and more
coal added at front as before. It can be readily
seen that such a method
of firing involves much
/manual labor, as the
coal is virtually handled
twice. There is also danger of the furnace doors
being kept open too tong,
admitting large volumes
of unnecessary air ;' the
result being reduced -efficiency.
A system in which
two furnaces are recibired has been used with
variable success as a
smoke preventer. The
furnaces are fired alicrDUST
'lately, and so arranged
PIT.
that the products of one
pass over the hot bed.of
coals of the other. Then,
as the second furnace is
charged, the directiou of
the gases is reversed so
as to pass over the arst.

The objections to this arrangement are, the close
attention required and the difficulty of applying
to an ordinary boiler.
Fig. I illustrates a method of applying steam
jets above the grates. A row of conical air nozzles is set into the fire-brick arch over the furnace doors. These nozzles are connected by an
air passage to the sides of the boiler front. A
steam-pipe, having branches which terminate in
the air nozzles, is placed across the boiler-front
as shown. The common manner of operating
this arrangement is to have a valve on the steam
pipe, which is opened for a few minutes immediately after the fire has been coaled over. This
forces a considerable quantity of air, heated to
some extent by the steam, in on top of the fire.
It is probable that the steam is decomposed by
the heat of the furnace and this aids in the oxidation of the volatile hydrocarbons. The high
velocity with which the steam and air enter the
furnace also tend to thoroughly mix the gases.

111

COAL

MAGAZINE
,OT AI A?

OUST

LASH I

I PIT. I

Fig. II. The Murphy Furnace.
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It has been found by experiment that currents of
steam and air must be directed so as not to impinge on the boiler shell or the grates. The best
practice is to direct the currents against the
bridge well, which gives up heat to the gases as
they are driven against it, and aids in keeping
their temperature above the ignition point. Another form of this system is to suprly the air
from both side walls of the furnace.
While the steam jets are quite successful so far
as the pre,vention of smoke is concerned, if carefully managed, there is a tendency for the average fireman to use them too freely, resulting in
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the loss of economy. The first cost is in favor
of the steam jet system, especially if it is to be
applied to an old boiler-setting.
Fig. II represents a cross section of the Murphy Automatic Smokeless furnace, which is perhaps the oldest mechanical Furnace in this country. This furnace is especially adapted for burning small-sized bituminous coal, and slack, which
is put into magazines at sides of combustion
chamber. At the bottom of each magazine is a
casting, a part of which forms the coking plate;
the inclined grates resting against it at their upper ends. Upon the central portion of this plate
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Fig. IV. The Hawley Down-Draft Furnace.

the stoker box is placed, which is given a transverse motion from a shaft which runs directly
under it, and upon which gear-segments are
placed which engage with racks within the box.
An arch of fire-brick spans the entire grate surface, the object of which is to prevent the gases
from coming in contact with the boiler surface
and he cooled before they have had time to completely burn. Air is admitted through crevices
at the sides of the arch, which combines with the
gases resulting from coking, under the highly
heated arch. The coke receives its supply of air
through the grates as usual. The fuel, as it

burns, is fed down toward the centre by the motion of the grates. At this point the clinkers are
passed through the clinker breaker automatically.
The sectional-perspective, Fig. III, shows the
application of the Roney mechanical stoker to a
return tubular boiler.
The fuel to be burned is dumped into the hopper on the boiler front. In small plants it may
be shoveled in by hand, while in large establishments it is usually handled direct from the car to
the hopper by elevators and conveyors. A pusher
is placed in the base of the hopper, to which is
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attached, by flexible connections, the feed plate.
By a vibratory motion of the pusher the fuel is
gradually forced over the dead or coking plate
onto the grates. The grates consist of horizontal
flat-surfaced bars running across the furnace and
supported by inclined side bearers extending from
hopper to the rear end of ash-pit. The bars are
given a rocking motion, all working in unison.
By this action the burning coal which has been
coked on the dead-plate, is gradually fed along
the grate until the refuse lands on the dump
grate, from.which it is dropped into rear of ashpit. The principle of its smoke prevention is
practically the same as the type last described.
A system of smoke prevention, which has won
much favor among engineers within the last few
years, is the Hawley down-draft furnace, illustrated in Fig. IV. In this furnace there are two
separate grates, one above the other. The upper
grate is composed of a series of tubes opening at
their ends into steel drums or headers: the latter
being connected to the boiler. These tubes are
set at an angle, which caus2s the water from the

boiler to circulate through them; and they are in
that respect.simply additional surface to the boiler.
The upper grate only is fired, and the down
draft of air being passed from the upper fire
doors, the gaseous matter from the fresh coal
consumed on the water-tube grates is passed
through this mass or fuel. Whatever gases escape unconsumed are then burned by the flame
from the lower grate. The lower grate, which
is formed of common bars, is fed entirely by the
half-consumed fuel falling from the upper grate;
and as the flame from the lower grate ascends, it
meets the downward burning fire from the upper
grate, and the joint draft current passes through
the flues in the usual way. It will be noticed
that the flue doors are left open, which permits
the fireman to see the condition of his fire at all
times.
We have shown the various devices in connection with the return tubular boiler, because that
type is most common. They may be applied with
equal facility to the various forms of water-tube
boilers.

Fig. III. The Roney Mechanical Stoker.
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N Monday, April 16th, Rose went to Green_
castle to play her first game for the season
of 1900. It had drizzled all morning, and the
McKeen field was deep in mud. Game was called
at 3:15 by the umpire, Callahan, and DePauly
went to the bat. Bohn was out, Merriwether to
Fishback. Longwell reached first on an error.
Pulse struck out and Ellis ended the inning,
Meriwether to Fishback.
For Rose, Nicholson went out at first, Grimes
struck out and Gibbons' fly was caught by Ellis.
Second inning : Conklin flied, McKinney hit
safe and reached second on Price's out, Gibbons
• to Fishback, but was left there by Fuller, who
made the third out on Gibbons' pretty stop and
throw to first.
Fishback couldn't locate the ball. Randall
was out at first. Meriwether waited successfully, stole second, but died there by Fischer's
fanning.
The scoring was started in the third, when
Merchant made a hit, stole second, went to third,
while Bohn fanned and Longwell was retired at
first, and came home when Pulse reached first on
an error by that baseman. Conklin retired the
side by being thrown out at first.

O
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Troll evened matters in Rose's part of this inning by hitting a hot one down to Ellis, who
could not handle it fast enough and threw high
to first, the ball going over the fence, and Troll
trotted home with the first run for Rose.
No more runs were scored until the fifth inning, when Hadley reached first on Price's error,
stole second and went to third while Nicholson
flew out and Grimes walked, coming home on
Gibbons' hit. The latter was caught off first
and ended the inning. Score, 2 to 1 favor of
Rose.
In the sixth, Tuller evened the score, but in
the last half of th2 inning Randall made a hit
forcing Fishback at second, ,and Merriwether
slugged one for a home run. This put Rose once
more one to the good, but only one, for Fisher
fanned and Troll went out, Pulse to Conklin.
In the seventh, the DePauw boys found the
ball in the right style, and when the bombardment ceased seven runs had come over the plate.
Rose could not score in her half, and Hills
went in to pitch the next inning. Three runs
resulted in this inning and one more in the ninth.
Rose made no more runs, and the game ended
with 13 to 4 as the score.
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DEPAUW.

ROSE.

Nicholson, 1. f.
Grimes, 3 b.
Gibbons, 2 b.
Capt.
Fishback, 1st b.
Randall, r. f.
Meriwetlier, p.
Fisher, ss
Troll, c. f.
Hadley, c.
Hills, p.
Struck out—by Pulse, 7; by Meriwether, 2.
Hits—DePauw, 14; Rose, 5.
Bohn, 2 b.
Longwell, ss.
Pulse, p.
Conklin, 1st b.
McKinney, r. f.
Price, c.
Tuller, c. f.
Merchant, 1. f.
Ellis, 3 b.

WABASH, 6; ROSE, S.

Saturday, April 1st, Rose defeated Wabash on
the Poly campus.
In the first inning, Rosa scared three runs after two were out. Nicholson, the first batter up,
hit a short one to Portmess, who passed it to
Posten. Grimes flied out to first, and then Gibbons started the runs by making a hit and stealing second. Meriwether waited successfully,
and Rada11 lined out a pretty hit to right, scoring both runners. Fishback brought Randall
home with a timely hit, stole second, but died
there by Hills flying out to Burk. Wabash
scored two runs in their half with only one hit.
Schxffer getting to first on four bad ones and
McIntosh on an error by Grimes, who threw
high. Montgomery scored the pair with a hit,
but was left on second by the next two men going out in order.
Rose added another in the second by Troll going to first on an error by Burk, advancing to
second on Hadley's scrifice, stealing third and
coming home on Nicholson's bit, who was later
retired at the plate.

Two more runs resulted for McIntosh's men
in their half by Ragan getting to first on Gibbon's error, purloing second, and coming home
on a hit by Portmess. The latter stole second
and third, and made his run good after Merriwether caught Carter's fly to deep left.
Rose made no scores in the next three innings,
but Wabash added two in the third, Posten and
Ragan bringing them in. This ended the scoring for Wabash, but Hills, Troll and Nicholson
made three runs in the sixth. Meriwether made
a beautiful triple in the next inning, and Randall's sacrifice brought him home. Hills got to
third in the eighth with a hit to his credit, and
Troll reached first on an error and . stole second.
Posten now showed his mettle and struck out
Hadley, Nicholson and Grimes in order, leaving
the second and third bases filled.
Wabash tried hard to score in the ninth after
McIntosh and Montgomery had failed at the
plate. Posten got his base on balls. Peterson's
hit advanced him to second, but Ragan ended
the game by knocking a hot one to Nicholson,
who easily threw him out at first.
Below is the tabulated score:
ROSE.
Pos AB
Nicholson . . S S. 5
Grimes . . .3 h. 3
Gibbons . . . 2 h. 5
Meriwether, I f.4
Randall. . . p
1
Fishback
. 1st 3
hills. . . . r f. 4
Troll
c.f. 4
Hadley . . . c
4

Totals. . . .35

WABASH.

R lb PO A
I 2 3 4 1
001
I I I
2 2 4
II 2
0 I 10
I 2 0
2 2 0
0 0 6

0
0
0
3
0
0
0
o

8 II 27 9

Pos AB
Burk . . . . 3 b. 5
2 Schceffer . . C. 4
2 McIntosh . . If. 4
I Montgomery, 2 b. 5
o Posten . . . i b. 3
i Peterson . . s.s. 4
o Ragan
r.f. 5
0 P011111eSS .
P. 3
o Carter
cf 4
7

Totals

Struck out—by Randall, 5; Portmess, 7.
Umpire- Prof. McCormick.
Time of game-2 hrs. to minutes.

R lb PO A
o o
I 0
1 0
o 2
I 1
o I
2 0

I 0

2
8
0
0
13
2
I
0

o
0
2
0
3
0
4

2
I
0
I
I
1
0
0

o oto6

37 6 4

27 10
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Post,'03, is running a side line of nursery suplies.
According to the catalogue, quite a number of
lectures are due this term.
Good weather is nice, but it doesn't make one
want to study so very bad.
The candidates for the Track Team have not
been over numerous this year.
The Houston Club has posted a base ball challenge to all other clubs. A few pitchers are
barred.
Kiefer,'03, has constructed for his own use an
induction coil of some size in the Electrical Laboratory.
Thesis subjects have not as yet been definitely
announced, though nearly all the Seniors are
certain as to their choice.
The Seniors are getting a taste of what it
means to work all'day. The effect on their appetites is marked, indeed.
The sale of tickets for the Modulus dance met
with gratifying success. A good proportion of
the students procured them.
-With the early base ball games comes the annual crop of dirty-faced boys to enjoy the excitement and root against Rose.
W. H. Randall, formerly of the class of '96,
has again matriculated, and is now taking work
with the present Freshman Class.
In his lecture on "Hydrography," Professor
Newell gave some interesting and well-appreciated points as the proverbial "dam-site."
The Freshman Class, under the supervision of
Prof. Hathaway, are making some startling dis-
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coveries in Calculus. Levi says it is dead easy.
Roy Hughes,'03, has been suffering from an
attack of typhoid fever, and does not expect to
be able to continue his work at the Institute this
year.
Interest in base ball seems to be rising. The
batting practice is expected to have some good
results in a direction where they are much
needed.
'Arry's sickness had its influence on many departments. It even delayed the making of some
of the new galvanometers for the Electrical Laboratory.
Profs. Hathaway and McCormick were seen
going down the street together the other day,
and a Soph made the remark that "There go two
figure-heads."
Another branch of learning has been added to
the schedule of the Freshman Class. Prof.
Wickersham is attempting to instill German music into their craniums.
The Sophomore Class was hit unusually hard
by the examinations. Two failures and quite a
large number of conditions are reported. Descriptive Geometry is largely responsible.
The foot-ball schedule, as arranged by Manager
Dickerson, has every date filled. It looks as if
it will be a long series of pretty stiff games, but
then we expect to have a pretty good team.
The Modulus Board has decided not to issue
The Modulus,'01, by May 1st. The effort to do
this would make it necessary to omit some features, and it has been decided to postpone its
appearance.
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Since a somewhat memorable speech of the
Doc's which followed close on the disastrous examinations, the Sophomores have exhibited a
very laudable devotion to the study of Calculus
and Descriptive.
The fire department of the Chemical Lab. has
suffered very much by the recent examinations.
It lost its chief, engine and chemical when it lost
Weideman,'02. There has been some talk of a
reorganization, but it is impossible to find one

who could fill the various offices as he could.
That "Variety is the spice of life," evidently
appeals very strongly to the Freshman Class.
They have an election of class officers each term.
The recent election resulted as follows: H. W.
Palmer, President; R. B. Arnold, Vice-President;
I. J. Cox, Secretary; B. H. Pine, having fostered so tenderly the financial interests of the
class, was re-elected to the posiion of Treasurer.

ifrom the Engineering Press.
Francis H. Richards, in his Presidential address, delivered before the American Association
of Inventors and Manufacturers at Washington,
said:
"Education properly includes both learning
and training, all experience whereby one's powers are extended and disciplined; it continues
through life and is not restricted to the period of
youth. It has become the duty of everyone to
learn something more every day. This, perhaps,
suggests the true reason for the decadence of the
appreticeship system—a change which, after all,
may be merely the extension of a truer apprenticeship to the whole duration of one's working
years.
"Not so very long ago all labor was classified

as skilled or unskilled. Above the skilled labor
zone, on the one side, were the professions, with
an impassable gulf between; while below were
the peasantry classes, untrained and non-progressive. All this has changed; the wide chasm
has been bridged. The laborer possessing both
skill and training, now exercises professional
powers; he stands shoulder to shoulder with—in
every just sense the equal of—the professional
man and the scholar. Professions and trades,
handicrafts and vocations, have been multiplied
and a new classification of the laborers is necessary. Can we not fairly designate them 'professional,' expert,' 'skilled,' trained," untrained'?"—American Machinist.

